Background: There has been a rapid growth in recent years of available technologies for individuals with communication difficulties. Research in the area is currently underdeveloped with practitioners having a limited body of work on which to draw to guide the process of intervention. Concerns have been raised that this newly developed technology may have limited functional usage. Aims: This review aims to investigate the potential barriers and facilitators to high-technology AAC provision and its ongoing use. The aim of the analysis is to explore factors underpinning use rather than effectiveness, thus it synthesized data from predominantly qualitative and survey studies reporting the views and perceptions of AAC users or staff providing the devices. Main Contribution: The review highlights the range of factors that can impact on provision and use of hightechnology AAC, which practitioners should consider and address as appropriate in the intervention process. These include: ease of use of the device; reliability; availability of technical support; voice/language of the device; decision-making process; time taken to generate a message; family perceptions and support; communication partner responses; service provision; and knowledge and skills of staff. The work outlines how qualitative synthesis review methods may be applied to the consideration of published material that is not reporting outcomes data, and how this may provide valuable information to inform future studies. Conclusions: Practitioners should be aware of barriers and facilitators to successful use when making recommendations, and consider how barriers where present might be overcome. Aspects of service delivery such as ongoing technical support and staff training may require further consideration. The synthesis of evidence describing views of users and providers, and the implementation of high-technology AAC systems, can provide valuable data to inform intervention studies and functional outcome measures.
should be integrated into general speech and language therapy (SLT) services beyond that of specialist AAC provision.
The United Nations Convention on the Rights of Persons with Disability (United Nations 2006) refers to the right of disabled people to have access to their chosen form of communication including AAC (Article 21 Freedom of expression and opinion, and access to information). The convention is due to be made law in the UK, which should support the rollout of a more integrated approach to provision of assistive technology in general services. Funding for AAC remains problematic in most developed countries, even where the provision of funding to support wheelchairs is explicit and causes no barrier to access. The result is a postcode lottery in the provision of these crucial AAC services. Estimates suggest 365000 people in the UK may need AAC (Blackstone 1990 ), but there is no definitive research assessing actual need. There is therefore a requirement for evidence to support managers of SLT services and speech and language therapists themselves in clarifying best practice when extending their service to cover the provision of AAC.
AAC strategies and devices have great potential to improve the lives of individuals with communication difficulties by promoting independence, facilitating the development of social relationships and enhancing educational opportunities (Johnston et al. 2004) . While there has been a rapid growth in the available options and technologies in recent years, it has been reported that practitioners face challenges in successfully implementing AAC. Authors have highlighted that there is a paucity of research evidence to underpin recommendations (Campbell et al. 2002 , Schlosser 2003 AAC can involve adding to (augmenting) natural speech or writing, or can be utilized as an alternative to spoken communication or writing. It includes unaided modes that rely on a user's body to convey messages, e.g. gestures, signs and facial expressions. Also, it includes aided communication modes that require additional materials or devices. Within the category of aided AAC there is a commonly used further subdivision of powered high-versus lowtechnology-aided options. Low-technology systems or devices encompass communication books or boards (non-powered), written words on paper, photographs, line drawings and pictograms. High-technology systems include voice output communication aids (VOCAs), which are termed 'speech-generating devices' in North America; and software on personal computers or laptops used as a communication aid (providing recorded or synthesized voice or written output). In addition, it encompasses technology providing access to personal computers or laptops enabling them to be used as a communication aid.
Reviews regarding the effectiveness of AAC have tended to consider predominantly low-technology aids, with evidence suggesting positive outcomes from use of the Picture Exchange Communication System (Bondy and Frost 1998) in particular. Systematic reviews including high-technology aids (e.g. Schlosser and Blischak 2001 , Schlosser and Wendt 2008 , Sigafoos et al. 2009 , Lancioni et al. 2001 , Binger and Light 2008 suggest that these devices can be beneficial for some specific conditions, although highlight that much available evidence is inconclusive. Authors emphasize the considerable individual variation in outcomes following intervention, and the weak evidence regarding generalization and maintenance of usage (Schlosser and Lee 2000) . In addition, Mirenda et al. (2001) highlighted that research is needed to investigate whether high-technology aids offer advantages over less expensive options.
Objectives
While high-technology AAC technology is a rapidly growing field, the evidence underpinning intervention is currently underdeveloped, with diversity in reported outcomes suggesting a need to explore individual differences further. If practitioners and potential users are to make informed recommendations and choices, having knowledge regarding the process of implementation and ongoing usage of available technology is essential. This review was therefore undertaken in order to investigate the potential barriers and facilitators to high-technology AAC provision and its ongoing use. As the aim of the analysis was to explore implementation factors rather than effectiveness, the review examined and synthesized data from studies reporting the views and perceptions of AAC users or staff providing the devices. These findings were in the form of qualitative data.
There is growing recognition of the value of extending systematic review methods to include evidence from sources other than experimental studies (Garrett and Thomas 2006) . Methods of meta-synthesis and thematic synthesis are being developed to address this need to consider wider evidence (Dixon-Woods et al. 2001) . In this article, the methodology that was used to search for and identify relevant literature is outlined, together with a description of the process of data analysis. The second section presents a synthesis of the results, followed by a discussion of the method, and implications for service delivery and research.
Methods

Identification of studies
The research question for the review was: What factors during the process of intervention present barriers; facilitate uptake or contribute to successful outcomes? The relevant published literature was identified via searching of the Cinahl, Cochrane Library, Embase, Medline, Psychinfo, CSA, and Web of Science electronic databases. Search terms used related firstly to conditions (e.g. learning disability, cerebral palsy, Parkinson's disease), secondly impairment terms (such as language disorder, communication impairment), together with AAC terms (such as speech-generating device, assistive aids) and in addition, commonly used devices (such as Cannon Communicator, Minspeak, Touchtalker). Searches were completed by the third author (an information specialist) (see tables A1 and A2 in the appendix for details of the search strategy). In addition to this electronic database searching, the reference list of included papers and review papers was scrutinized for any additional citations of potential relevance and added to the database.
Inclusion/exclusion criteria
The review considered studies carried out in populations of people with communication difficulties (excluding those with hearing loss as the primary condition), published in peer-reviewed journals between 2000 and June 2010 that were reported in English. As the review aimed to be a 'state-of-the-art' review (Grant and Booth 2009) , rather than a standard effectiveness review, there were no restrictions in terms of study design or quality. Papers of any study type that included data describing uptake or implementation factors were considered.
The review encompassed 'high-technology' communication devices only. For the purpose of this work high-technology devices were defined by exclusion as those AAC methods or devices which are powered and cannot be described as low-technology. Thus signing, gesture, communication books, communication boards, alphabet boards, writing and drawing, and pictures/symbols not used with a computer were outside the remit. Papers that reported both high-and low-technology were included, with the data relating to high-technology only extracted. The use of computers for a treatment tool/therapy only (rather than as an assistive device) and technology which promotes access to computers/switches to overcome physical disabilities was also outside the scope of the review.
Selection of publications for review
Retrieved citations were downloaded to the Reference Manager database. All the retrieved literature was screened at title and abstract level for relevance, and those that met the population and intervention criteria (above) were taken through to full paper appraisal and extraction of data. Sifting of the database was carried out by the first author with inclusions and exclusions checked by the second author. Figure 1 provides a summary of the process of inclusion and exclusion, indicating how papers of relevance to this review were identified.
Approach to analysis and synthesis
Data of interest to this review related to perceptions of barriers or facilitators that could potentially be reported in a range of study designs. Data from the included papers were extracted by the first author using an extraction table, and checked by the second author. The extraction table encompassed details of the authors, study design, population, themes identified, limitations identified by authors or reviewers, and any reported evidence gaps. Following extraction, the data were analysed using principles of thematic synthesis (Thomas and Harden 2008) to establish recurring perceptions across the included papers.
The inclusion of qualitative data in systematic reviews is a relatively recent development, with approaches such as meta-ethnography and thematic synthesis devised to mirror the narrative synthesis and meta-analysis of systematic reviews examining quantitative data. The approach can include data not only from qualitative studies, but also from other designs reporting textual data such as surveys, record analysis, and case reports and intervention studies which describe factors in the implementation process.
In this approach to analysis, the themes from the included papers form the data to be considered, with these were compared and contrasted in a process akin to primary qualitative data analysis (Baxter et al. 2010) . The completed synthesis may simply highlight recurring findings across the set, or where possible use the data to create meta-themes which were not present in the primary papers. For this review an initial charting method was used to examine the themes identified in the primary studies, with these listed and compared (Mason 2002 ). This was then followed by linking and categorization of similar ideas to create a synthesis of themes and subthemes across the papers.
Findings
The searches identified 27 papers which reported AAC users, families of users or staff perceptions regarding barriers or facilitators to provision and successful use of high-technology AAC devices. The publications reviewed were of descriptive rather than analytical designs, encompassing qualitative studies, surveys, record analysis and case studies. Table 1 provides a summary of the included studies. The largest number (15) originated from North America, followed by six from the UK, three from Australia, and one each from Egypt, Ireland and Israel. The study participants included those with cerebral palsy (nine papers were with users or parents of children with CP), multiple disabilities (one paper), autistic spectrum disorder (one paper), and aphasia following a cerebrovascular accident (two papers). In addition to users, the papers encompassed views from family (six papers) speech and language therapists (four papers) and teachers (two papers). Two papers included a variety of professionals and four papers included both family and users.
Study quality
Due to the nature of the research question, a range of study designs were eligible to be included. Consideration of the quality of the six survey papers using the Crombie (1996) checklist revealed issues with potential selection bias (in particular successful users being more likely to respond) and lack of reported piloting of survey instruments. The largest survey (of staff views) encompassed 320 respondents, with surveys of parents or families of up to 100 participants, and the single survey of user views totalling 18 respondents. The critical appraisal of qualitative studies is an area of considerable debate (Dixon-Woods et al. 2001) with concerns regarding the appropriateness of applying predesigned criteria to qualitative work. Using the Critical Appraisal Skills Programme (2006) checklist as a broad guide, the included interview and focus group studies used appropriate methods and had clear aims; however, there was often limited explanation of the selection and recruitment of participants and reporting of role of the researcher. The type of technology used by participants was also not specified by some studies.
Key themes
Analysis and synthesis of the key themes recurring across the primary studies indicated a number of factors impacting on the provision and use of high-technology AAC devices. These factors were ease of use; reliability; technical support; the voice and language of the device; the decision-making process; family perceptions and support; staff training, the speed of generating a message, communication partner responses; and service delivery issues such as staff training, and access to services.
Ease of use
Eight papers highlighted issues regarding the ease of learning and using high-technology devices. Bailey et al. (2006) interviewed relatives of AAC users attending junior or high schools with multiple disabilities. The participants described how ease of use and care of the devices was a significant factor in enhancing the AAC user's experiences. The time taken to programme the system was reportedly an important aspect of ease of use. Survey data (Angelo 2000) found that 25% of parents agreed that their child's device was difficult to use at home (50% disagreed). Hodge (2007) reported views of both parents of children using AAC and adult users. Participants described how devices needed to be secured to a wheelchair in order to use them successfully, with physical impairments also making use slow or inefficient leading to frustration. Rackensperger et al. (2005) echoed this, reporting how for some users physically operating a device was a challenge, with devices difficult to use apart from when seated in a customized wheelchair.
McCord and Soto (2004) interviewed young people with cerebral palsy (CP) and their families who had used AAC for at least one year. The authors reported a perception amongst the families that the technology was mysterious and complex. Similarly McNaughton et al. (2008) described views of parents and a user that a lack of confidence with technology influenced attitudes to it. Respondents identified that learning how to programme a device was a major challenge. Parents of users described the benefits of learning from other parents, with the provision of Help functions in devices described as being valuable. Marshall and Goldbart (2008) found that parents expressed concerns that high-technology Smith and Connolly (2008) reported that their own limited knowledge and skills presented a significant barrier to usage.
Reliability
Eleven papers described the limited reliability of devices. Bailey et al. (2006) identified the time taken to repair AAC systems and described poor reliability as a key barrier. Participants in Cooper et al. (2009) reported issues with the battery running out, devices being broken or not working, or devices not being set up properly. Of the parents surveyed by Angelo (2000) , 11% agreed that the system needed repair too often, however 60% disagreed. Opinion voiced by young people using AAC (Clarke et al. 2001a ) was that systems were heavy, complex and broke down frequently. Dattilo et al. (2008) also reported frustrations when systems were not available or not working. Adult AAC users in O' Keefe et al. (2007) identified the improved performance of devices as being a research priority. These experiences of device breakdown and time taken to repair were also described by teachers in Kent-Walsh and Light (2003) . A survey (Hetzroni 2002) provided figures of 47% of parents of child AAC users describing breakdowns as 'all the time', 17% 'usually', 13% 'sometimes', 10% 'hardly' and 13% 'never'. Users in Rackensperger et al. (2005) described how technology breakdowns made it difficult for them to make progress in learning to use devices, and how device breakdowns were 'a disaster'. Similarly, Hodge (2007) found that technical problems were a common cause of frustration, particularly with the more sophisticated devices.
Availability of technical support
The barrier of limited availability of technical support was outlined by Bailey et al. (2006) , Dattilo et al. (2008) , Hodge (2007) , Smith and Connolly (2008) , Rackensperger et al. (2005) , Parette et al. (2000) , and Soto et al. (2001) . Family members described their own limitations with regard to technical aspects of equipment, with support needing to be readily available (Bailey et al. 2006 , Parette et al. 2000 . A study in America (Dattilo et al. 2008 ) identified a particular issue with getting devices repaired or maintained via the Medicare system. Users in Smith and Connolly (2008) reported that few had assistance for programming or maintenance when they were provided with their devices. Of 18 adults with CP in Ireland who completed this survey, seven reported that they contacted their speech and language therapist for maintenance, and six reported that they had no one to contact (no details of other participant responses). Teachers in Soto et al. (2001) identified back-up services and support being in place as essential requirements for successful introduction and use of AAC. They described technophobia amongst some staff as a barrier to introduction, together with a lack of loan devices when systems were broken and being repaired.
Voice/language of the device
Six papers described limitations of systems in terms of the quality or appropriateness of the voice or words being generated. McCord and Soto (2004) investigated the perceptions of Mexican-American families and found that the language of the device was the primary barrier to use at home. Also, it was reported that the speech synthesizer was difficult to understand by some family members who did not speak English as a first language. Lund and Light (2007) similarly highlighted cultural issues, with the lack of devices having two languages available being a limiting factor for some users. Bailey et al. (2006) reported limited vocabularies as being an obstacle to effective usage. Also, the frustration when spelled words were mispronounced by speechgenerating devices. Dattilo et al. (2008) described the challenge of using devices out of doors when they cannot be heard above background noise. Clarke et al. (2001a) reported the perception of some young people that it was embarrassing when a device did not use their own voice.
Making decisions
Four papers described views regarding the involvement of users and user's families in decisions regarding an AAC device. McNaughton et al. (2008) reported a perception of failure to include parents in selection of a device. Parette et al. (2000) highlighted the importance of involving families in decision-making. A survey of family members' perceptions (Bailey et al. 2006) found that the role of participants in decision-making varied. Expectations regarding how much involvement they should have were also described as varying. In one paper adult users described how they benefitted from taking a lead role in decision-making (Rackensperger et al. 2005) .
Time generating a message
Five papers identified negative perceptions regarding the time that AAC devices take to formulate a message. The slowness of communication was raised in particular by those using text-based devices in Hodge (2007) . Adult users in Cooper et al. (2009) and Dattilo et al. (2008) described how the time taken to formulate a message was a major challenge in using devices. Family members in McCord and Soto (2004) reported that they often chose to communicate via other methods due to the inherently slow response of AAC devices. Lund and Light (2007) echoed these views, describing the need for technology that was faster, and could keep pace with a user's thoughts.
Family perceptions and support
Studies highlighted the significance of the family members of a user in successful implementation of an AAC system. Three studies (Rackensperger et al. 2005 , Lund and Light 2007 , Parette et al. 2000 reported a need for family support with regard to decisionmaking regarding the uptake of a device and use in functional settings. Speech and language therapists in Iacono and Cameron (2009) and Johnson et al. (2006) perceived that family perceptions and attitudes towards the technology could act as a barrier to implementation. Marshall and Goldbart (2008) described generally positive family support amongst 11 parents and two foster carers of children using high-and low-technology aids. None of the parents in this study expressed concern over the introduction of AAC, with some in contrast reporting that they would have preferred that AAC had been introduced earlier. One survey paper (Johnson et al. 2006 ) provided a detailed analysis of factors perceived by speech and language therapists relating to success or abandonment of AAC systems. This work developed a survey tool via focus group input that was returned by 275 members of an AAC special interest group in the United States. The study outlined a rank order for the top 20 factors for success and abandonment of AAC systems and carried out factor analysis to group these attributes into constructs. The findings of this work emphasized the perceptions of families, with constructs for success including: support from family, team and outside consultants; attitude of realism, ownership and valuing the system. Three papers described the role played by parents in managing the ongoing use of a device. Angelo (2000) used a survey to explore perceptions of family role and responsibilities with regard to AAC amongst 100 parents of AAC users. It found that more than half the families reported that one parent (most often the mother) had the majority of the AAC device-related roles and responsibilities, with this impacting on personal time availability. Only a small proportion (7%) however reportedly perceived that the device was a burden. Parents in Goldbart and Marshall (2004) perceived that there was a requirement for parents to build up high levels of specialist or technical information. In a similar finding regarding the need for technical knowledge, McNaughton et al. (2008) identified that parents had a crucial role in teaching usage of a device, and thus required training and knowledge in order to enable this.
The role of the communication partner
Five studies described how other people's responses and attitudes could impact on use of an AAC device. Marshall and Goldbart (2008) reported parental perceptions that familiar adults were generally considered to respond positively and be willing to interact with an AAC user, however interactions with other people could be less positive. McNaughton et al. (2008) suggested that it is important for users to have skills of asking questions, not just answering them. The authors recommended that users should have a means of introducing the system to others; be taught a variety of means to deal with breakdowns; and that there should be education for people who may interact with a user. Rackensperger et al. (2005) described a need for 'social and strategic knowledge' to make use of a device, for example how to gain attention and how to introduce the device to unfamiliar people. Smith and Connolly (2008) identified that the communication partner was the factor most likely to influence use of an aid. Participants with aphasia (True et al. 2010) reported that the audience (along with the content of the message and their mental and physical state) could make communication more or less challenging.
Service provision
Lund and Light (2007) outlined a perception of a lack of availability of local AAC services, and in particular a lack of services for adult users. Difficulties in accessing a specialist evaluation were also described by parents and AAC users in McNaughton et al. (2008) . Nine papers were found that described other aspects of service provision. Five of these investigated the delivery of services in a school setting. Clarke et al. (2001b) reported that provision in the UK in terms of the amount of therapy, related to educational placement rather than individual needs. Children in mainstream school received fewer hours of therapy provision than those in special schools (p < 0.001). The study also found that 42% of direct therapy took place in classrooms, and in special schools this was 87% group work. This study also reported that children using speech generating devices (SGDs) received more therapy (median of 85.8 h) than those using low-technology aids (median of 38.2 h). This finding was identified by the authors as probably due to practice and provision in one particular special school however, the clinician views data supported that high-technology aids might require more therapy due to them being more complicated.
Staff training
The need for staff to have an adequate level of skills and knowledge was highlighted by six papers. Soto et al. (2001) carried out focus groups with teachers, teaching assistants and parents. They reported lack of training for staff was a significant barrier to successful implementation of systems. A lack of expertise in schools was also echoed by Hodge (2007) . Lund and Light (2007) outlined limited expertise of local professionals, a lack of collaboration between professionals, and the need for training for families and teachers. They also described a negative attitude towards AAC amongst some professionals. Goldbart and Marshall (2004) described how parents often reported that professionals did not have sufficient experience or expertise in the area of AAC. Clarke et al. (2001b) analysed school records and described the amount of official training of staff by communication specialists as 'minimal'. Parette et al. (2000) found that family members appreciated professionals being honest about their level of knowledge, and wanted clear, accurate and trustworthy information including accurate timelines regarding the process of acquiring equipment. Iacono and Cameron (2009) found wide variation in speech and language therapists' (SLTs) reported knowledge and skills in AAC. Wormnaes and Malek (2004) in Egypt reported that 14 of the 30 SLT respondents felt that they had no or some knowledge about AAC, while 13 described themselves as quite knowledgeable. Four respondents identified that a lack of AAC knowledge and skills would preclude them from using AAC with a client. In the UK, Matthews (2001) surveyed 320 speech and language therapists in various clinical settings. This study found that 57% reported experiencing training in AAC as part of pre-qualification training and 60% had accessed training since qualification (mostly on signing). The majority of respondents categorized their skills in high-technology AAC as none (31%) or general knowledge/awareness (37%). Fortynine per cent identified that it would be useful to access AAC training, with training aimed at a whole SLT team in a locality with ongoing support from a trainer.
Two papers explored whether providing specific AAC training to school staff was important in provision of high-technology AAC. evaluated training for staff involved in supporting a 10-year-old male with CP who had used a dynamic display VOCA, low-technology symbols and a personal computer. The authors concluded that there was a reduction in perceived barriers, and it was described as useful by participants. McMillan (2008) also evaluated the impact of a training package. This study carried out in Australia provided a 'teacher professional development package' to four staff working with four students who used SGDs. The author found that by training teachers in techniques such as time delay that this had an impact on student use of their AAC devices.
In another paper exploring use in an education setting, Kent-Walsh and Light (2003) examined the perceptions of teachers who had AAC users in their mainstream class. The participants described the importance of a team approach to inclusion with good communication, group planning and problem-solving and a specific need for careful transition planning. External specialists such as speech and language therapist and technology consultants were identified as crucial assistance required. They identified the need for a positive attitude, the important role of classmates and realistic curriculum goals. Teacher participants in Soto et al. (2001) echoed the importance of team collaboration, with AAC training and administrative support also being prerequisite conditions for successful integration of AAC users.
Discussion
The purpose of this systematic review was to identify and describe the current state of knowledge regarding factors which may impact on the provision and ongoing use of high-technology AAC devices. Analysis and synthesis of the literature indicates that the provision and use of high-technology AAC devices is subject to a wide variety of factors, which may act as barriers or facilitators to successful outcomes. These elements are important for practitioners to consider and address where needed in the intervention process.
The included papers highlight the need to involve potential users and the family members of users in the decision-making process. By full involvement and detailed discussion, barriers such as the voice of a device, complexity of operation, and family attitudes may be overcome. Issues of reliability and lack of availability of technical support were significant recurring themes, with the need for early discussion regarding advice and support, easily accessible technical back-up, and loan devices to be in place. The need for training in skills to use the device functionally was also highlighted, such as learning to ask questions and how to introduce a communication partner to the device. This may overcome potential barriers relating to communication partner negative responses.
The review highlights the complexity which must be unravelled by researchers endeavouring to evaluate and compare outcomes from intervention studies. The range of factors identified by this review may go some way towards explaining the differences in individual outcomes reported in the experimental literature. If the evidence base regarding potential benefits from AAC intervention is to be strengthened, there is a need for high quality studies including the use of controlled designs. Pring (2006) however discusses the limitations of many controlled clinical outcome studies due to poor definition of the therapies being studied, clients receiving different therapies and amount of therapies, and poor definition or heterogeneity of the treated clients. This review further emphasizes the challenge of conducting high quality effectiveness studies (conducted under clinical rather than ideal conditions) by outlining the wide range of elements that may impact on outcomes. Reviews that explore these often complex factors are valuable supplements to inform empirical work.
This work has illustrated how evidence from studies which are not reporting effectiveness data can be synthesized using systematic review methods. Increasing recognition of the value of qualitative research has led the drive for wider evidence to be considered in systematic reviews, with influential organizations such as The Cochrane Collaboration investigating ways of combining different forms of data in reviews. The work outlined in this article used the method of thematic synthesis to analyse data in order to identify factors underpinning the provision of therapy interventions. We argue that systematic review of this type of evidence has been able to provide further understanding of studies investigating clinical effectiveness, and can be a useful contribution to the exploration of intervention implementation factors supporting evidence based service development and delivery.
This review was limited by considering only papers published in English, and while it carried out a comprehensive electronic database search and citation checking did not include hand searching of journals or contact with experts which may have yielded additional references. Methods of qualitative synthesis endeavour to combine findings from primary research, however the richness and detail of much primary qualitative research presents challenges. The method has been criticized on the grounds that the removal of context and experiences of the primary researcher adversely impacts on the analysis (Dixon-Woods et al. 2001) . In common with primary qualitative research it can also be criticized for having the potential for bias due to researcher selection and interpretation of the data.
A reasonable body of evidence was found describing the views of AAC users, parents, families of users and staff regarding high-technology devices and their use. The greatest body of work was found for AAC devices used by people with cerebral palsy, with limited data from other client groups. It is also important to note that much of the work described the views of parents or other family members. Less than half the papers encompassed user views. While the perceptions and role of families was highlighted as a key factor in the review, there seems a need for further studies to overcome the challenge of users limited communication to further explore their experiences, These data are an important supplement to quantitative outcomes data however would not have been considered in a traditional systematic review. Writers (Lund and Light 2006) have highlighted the debate concerning how AAC intervention outcomes should be evaluated. Short-term outcomes (such as the number of communications made using a device pre and post intervention) offer a temptingly measurable evaluation. However, ongoing usage for communication in real-life settings may be the only outcome that is of importance. This review has indicated the range of factors which underpin whether a device is functionally useful, such as how often it is working and whether it meets the needs of families for whom English is a second language. These elements may be a helpful contribution to the consideration of functional usage outcomes.
The review suggests that aspects of high-technology AAC service delivery may need to be addressed. As well as the range of 'device-centric' concerns which could potentially be addressed as part of the decisionmaking process, concerns were also reported regarding the availability of specialist provision, and the knowledge and skill levels of practitioners. There was some evidence that providing training for school staff, and working practices such as team working could positively influence functional use of a device. Further work evaluating the impact of service delivery on the provision of devices would be helpful. Other aspects of AAC service delivery that may be worthy of further consideration are: the need for ongoing advice regarding technical issues; maintenance and repair; and the influence of attitudes and responses from those interacting with AAC users.
Conclusions
The implementation of high-technology AAC interventions may be affected by a range of factors that can be barriers or facilitators to successful outcomes. Practitioners should be aware of these elements when making recommendations, and consider how barriers, where present, might be overcome. Aspects of service delivery such as ongoing technical support and staff training may also require further consideration. This study has synthesized evidence describing views of users and providers regarding the implementation and use of AAC systems. It is argued that this can provide helpful data to inform intervention studies and outcome measures, and that it forms a valuable extension to standard review methods. 
